Purpose
Recently, we showed that CT arthrography (CTa) performed on a clinical CT scanner can measure overall cartilage quality in large cartilage regions similar to dGEMRIC (1) . However, the proposed CTa protocol has a relatively high radiation dose (approximately 81.33 mGy) per scan. Therefore, the radiation dose of CTa must be reduced before CTa can be applied in clinical research. Furthermore, because of the high resolution of CT images, CTa might also be capable of distinguishing differences in local cartilage quality on a single slice. This ability could enable the use of CTa as a tool to diagnose (focal) cartilage defects and follow the repair in these defects over time. The purposes of this study were to assess if CTa obtained with low radiation dose can measure overall cartilage quality, to assess if CTa can distinguish between good and bad cartilage quality on a single slice and to study the effect of radiation dose reduction on the assessment of local quality.
Methods and Materials
CTa of 7 human cadaveric knee joints was acquired using 6 different radiation doses:
• Maximum radiation dose (81.33 mGy), • 50%, 40%, 30%, 20% and 10% of the maximum radiation dose.
Mean attenuation was measured in seven anatomical regions of interest (ROIs) (fig 1) : After dissection, all ROIs were rescanned using EPIC-µCT (reference standard for sGAG content [2, 3] ).
Correlation between X-ray attenuation of CTa per radiation dose and EPIC-µCT X-ray attenuation was calculated per ROI.
All EPIC-µCT andCTa scans were registered to enable comparison of matching slices and cartilage regions.
In all CTa datasets in all ROIs on a single slice a mask for high (#) and low (*) cartilage quality was created using a fixed attenuation threshold.
These CTa derived masks were also used as an overlay for cartilage quality on the corresponding EPIC-µCT slices (fig 2) .
On the EPIC-µCT slices, the percentage of pixels predicted incorrectly as high or low cartilage quality by CTa was calculated as a measure for the ability of CTa to analyze spatial cartilage quality (fig 2) .
